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ABSTRACT
The purpose o f  th i s  study was to  evaluate  independen tly  some 
o f  th e  composite assumptions developed to  in te r p r e t  r e s u l t s  from two 
experim ents involv ing  the e f fe c ts  o f  p a r t i a l  re inforcem ent on re v e rsa l 
lea rn ing*  These s tu d ie s  to g e th e r imply th a t  c o n s is te n t rein forcem ent 
(100$) and c o n s is ten t nonreinforcement (0$) serve as c ru c ia l  cues 
f o r  d is tin g u ish in g  subsequent changes in  reinforcem ent co n tin g en c ies , 
which perm its a rap id  adap tation  to  th e  new s itu a tio n *  On th e  o th e r  
hand, i f  a  response i s  re in fo rced  in c o n s is te n tly  (50$), d ep artu res  
from t h i s  value are not so re a d ily  d e te c tab le  and re o rg a n isa tio n  o f  
behavior should be somewhat delayed*
To t e s t  t h i s  hypo thesis , d i f f e r e n t  groups o f  §s were adm inistered  
0 , 50 , o r  100$ reinforcem ent in  th e  f i r s t  phase o f  t r a in in g ,  then a l l  
were s h if te d  to  a  new problem which y ie ld ed  approxim ately 50$ re in ­
forcem ent in  th e  i n i t i a l  stages* However, frequency o f  reinforcem ent 
could reach 100$ since "winning* was contingent on Ss* behavior* I t  
was expected th a t  Ss given 100$ o r  0$ reinforcem ent in  th e  f i r s t  phase 
could immediately d is tin g u ish  the  change to  50$ and would, th e re fo re , 
a l t e r  t h e i r  behavior to  th e  new s i tu a t io n  much more qu ick ly  than  
those  whose p re tra in in g  and new lea rn in g  reinforcem ent cond itions 
were n early  equal ( i* e* , 50$)*
S p e c if ic a lly , the  experiment consisted  o f  two ph ases , p re tra in in g  
and a  two-choice o b jec t d isc rim in a tio n  le a rn in g  problem* I n  p re tra in in g , 
Ss were exposed to  two d i f fe re n t  badegrounds, which occurred  equally
v i
v i i
o f te n . For d i f f e r e n t  Ss, reinforcem ent was a sso c ia ted  w ith th e  
appearance o f each background 0 , 50* o r  100# o f  the tim e, th u s making 
a  t o t a l  o f  nine percentage o f  reinforcem ent-background trea tm en ts .
In  d isc rim in a tio n  le a rn in g , th e  Ss in  these cond itions were div ided  
in to  two groups, each o f  which lea rned  the  problem in  a sso c ia tio n  w ith 
a d i f f e r e n t  background.
I t  was p red ic ted  th a t  lea rn in g  th e  d isc rim in a tio n  on th e  back­
ground p rev iously  a sso c ia ted  w ith 0# o r 100# reinforcem ent would r e s u l t  
i n  b e t t e r  performance than  i f  the  background had been pa ired  w ith 50# 
rein forcem ent, fo r  th e  reasons given above. I t  was a lso  expected th a t  
the  frequency o f reinforcem ent o f th e  second background in  p re tra in in g , 
th e  one no t used in  d isc rim in a tio n , would to  some e x te n t determ ine the 
e ffe c tiv e n e ss  o f  th e  background employed in  d isc rim in a tio n . That i s ,  
whether an S learned  anything about consistency  o f reinforcem ent and 
nonreinforcem ent as i t  app lied  to  a p a r t ic u la r  background would depend 
in  p a r t  upon the  reinforcem ent frequency asso c ia ted  w ith th e  o th er 
background.
The r e s u l ts  showed th a t  while th e  experim ental v a ria b le s  s ig n i f i ­
c an tly  a ffe c te d  r a te  o f  d isc rim in a tio n  lea rn in g  when considered in  
conjunction  w ith p ra c t ic e ,  few s p e c if ic  p re-experim ental p red ic tio n s  
were su b s ta n tia te d  by th e  d a ta . I t  was concluded th a t  a c o n s is te n t 
in te rp re ta t io n  o f th e  fin d in g s aw aits (a) em pirica l in form ation  re ­
garding th e  e f f e c ts  o f  p a r t i a l  reinforcem ent on successive d isc rim i­
n a tio n , ( th e  method employed in  p re tra in in g ) , (b) a r e l ia b le  index 
o f  what gs le a rn  about p re tra in in g  appears to  be a prom ising one fo r  
t h i s  type problem since  i t  a ffo rd s  sim ultaneous co n tro l o f percen tage, 
and abso lu te  frequency, o f rein forcem ent.
INTRODUCTION
Many previous s tu d ie s  have shown th a t  p a r t i a l  reinforcem ent 
r e s u l t s  In  more re s is ta n c e  to  e x tin c tio n  than does continuous re ­
inforcem ent (Jenk ins and S tan ley , 1950; Lewis, I9 6 0 ), In  most 
experim ents, the  measure o f  response s tre n g th  was taken  following, 
th e  w ithdraw al o f  rein fo rcem ent. More re c e n tly , the g e n e ra li ty  o f 
th e  p a r t i a l  reinforcem ent phenomenon has been stud ied  by i t s  e f f e c t  
on d isc rim in a tio n  le a rn in g . Wike (1953) found th a t  p a r t i a l  r e in ­
forcem ent o f  a runway response re s u lte d  in  slower a c q u is itio n  o f  a 
d isc rim in a tio n  than  d id  p re tra in in g  w ith 100# reinforcem ent. 
Q ro ss lig h t, H a ll, and S c o tt (195*0 s tud ied  the  e f fe c t  o f  p a r t i a l  
reinforcem ent in  a  re v e rsa l  s i tu a t io n . Two groups o f  r a t s  were 
t ra in e d  on a b lack-w hite  problem, one group under 100# re in fo rc e ­
ment f o r  one response and 0# f o r  the o th e r ; th e  second group was 
t ra in e d  under a 67#-0# schedule . During re v e rsa l, the  p rev iously  
nonreinforced  response was always rewarded and the  p rev iously  
re in fo rce d  response never (0 -100), Thus, the two groups d if fe re d  
w ith re s p e c t to  th e  frequency o f  reinforcem ent o f  the  p o s itiv e  
stim ulus (100-0 v s . 6 7 -0 ). They found, as d id  Wike, th a t  p a r t i a l  
re in forcem ent re s u lte d  i n  s ig n if ic a n t ly  slower a c q u is itio n  o f  the  
re v e rsa l  problem. These r e s u l t s  have been in te rp re te d  as evidence 
f o r  th e  p e rs is te n c e  o f  th e  response p a r t i a l ly  re in fo rce d , which 
in te r f e r e d  w ith re v e rs a l .
Elam and T yler (1958)* u sin g  rhesus monkeys, e s s e n t ia l ly  
d u p lica ted  th e  procedure o f  Q ro ss lig h t a t  § 1 .,  b u t t h e i r  two groups 
d if fe re d  only  w ith re sp e c t to  th e  reinforcem ent con tingencies o f  
th e  l e s s  freq u e n tly  re in fo rce d  stim u lus during th e  f i r s t  phase o f  
t r a in in g  (60-0 v s . 60 -40 ). The r e s u l t s  showed th a t  "o o n sis ten t 
nonrelnforcenent o f  one o f  two a l te rn a t iv e  responses le d  to  a  more 
rap id  r a te  o f  re v e rsa l  than  d id  p a r t i a l  re in fo rcem ent-  (p . 585).
Thus, Q rossligh t*8 d a ta  show th a t  in  a two-choice o b je c t 
s i tu a t io n  (a ) c o n s is te n t rein forcem ent (100$) o f  one a l te rn a t iv e  
and (b) c o n sis ten t nonreinforcem ent (0$) o f  the  o th e r  a l te rn a t iv e  
opera te  to g e th e r to  produce more ra p id  re v e rsa l than  i s  th e  case 
(o) when one a l te rn a t iv e  i s  bo th  re in fo rce d  and nonreinforced  (67$) 
and (b) th e  second i s  c o n s is te n tly  nonre in fo rced . In  a d d itio n ,
Elam’s and Tyler*s d a ta  suggest t h a t  (c )  and (b) (60 v s . 0) r e s u l t  
i n  f a s t e r  re v e rsa l th an  when th e  two a lte rn a t iv e s  a re  bo th  re in fo rced  
and nonreinforced (6 0 -4 0 ).
Taken to g e th e r , th e re fo re ,  th ese  s tu d ie s  suggest th a t  con­
s is te n c y  o f  e i th e r  re in fo rcem ent o r  nonreinforcem ent may provide a 
c ru c ia l  cue f a c i l i t a t i n g  re v e rs a l  le a rn in g  since  d ep artu res  from 
consistency  in  e i th e r  case inform  S immediately th a t  reinforcem ent 
con tingencies have changed and, th e re fo re , le a d  to  a  more rap id  
reo rg a n isa tio n  o f  behav io r in  th e  re v e rsa l  phase. The two ones 
combined (100-0 in  Q ro ss lig h t e t  a l . ) should (and d id ) promote 
more rap id  re v e rsa l le a rn in g  th an  when only  one i s  p re se n t (67-0 
in  Q rossligh t e t  a l . ) ,  b u t one cue (60-0 in  Elam and T yler) lea d s  
to  b e t t e r  re v e rsa l performance th an  when n e ith e r  i s  p re se n t (60-40
in  Elam and T y le r) .  The d a ta  a re  only  su ggestive , however, since 
in  th e  Elam and T yler study th e  ab so lu te  frequency o f  reinforcem ent 
o f  one o f  th e  two a lte rn a t iv e s  d if fe re d  d esp ite  th e  f a c t  th a t  the  
o b je c tiv e  p ro b a b il i ty  fo r  t h a t  a l te rn a t iv e  was the  same fo r  both 
groups (60~40 in  Group I ,  60-0 in  Group H ) .
A su p e rio r  and more d e ta ile d  t e s t  o f  the  above a n a ly sis  appears 
to  req u ire  a  p re tra in in g  s i tu a t io n  in  which both abso lu te  frequency 
and percentage o f  reinforcem ent can be c o n tro lle d  sim ultaneously .
To do t h i s ,  in  th e  p resen t study , a  s in g le  stim ulus p re tra in in g  
s i tu a t io n  invo lv ing  vaxying backgrounds was su b s titu te d  f o r  the  
i n i t i a l  two-choice o b je c t cond ition  o f G rossligh t e t  a l , , and Elam 
and T y le r. S p e c if ic a lly , th e re  were two phases in  the  experim ent, 
p re tra in in g  and d isc rim in a tio n  le a rn in g  (o r simply d isc rim in a tio n ). 
In  p re tra in in g , a stim ulus o b je c t,  under which reinforcem ent d id  o r 
d id  not appear, la y  on a  background which was e i th e r  b lack o r  w hite . 
The two backgrounds occurred  eq u a lly  o f te n  fo r  a l l  Ss during p re ­
t r a in in g ,  For d if f e r e n t  groups, however, the  frequency o f re in ­
forcem ent o f  th e  two backgrounds d if f e r e d .  Three percentages o f  
reinforcem ent (0 , 50 , 100) fo r  one background were combined f a c to r i -  
a l l y  w ith  th re e  percentages o f  reinforcem ent (0 , 50 , 100) fo r  the  
o th e r  making a t o t a l  o f  n ine trea tm en t groups during  the  f i r s t  
phase. These trea tm en t com binations a re  summarized in  the  upper 
p a r t  o f Table 1 .
Following th i s  phase a  tw o-choice o b je c t d isc rim in a tio n  problem 
was in tro d u ced . The nine trea tm en t groups o f p re tra in in g  were
4Table 1 
Experim ental Design
P re tra in in g
$ o f  Reinforcement
Background 1
0 50 100
P re tra in in g
i» o f  
R einforce­
ment
0 50 100 0 50 100 0 50 100
Background
2
*
Background 
Used In  
D iscrim i­
n a tio n
1 2
0
3 4 
0 50
5 6 
0 100
7 8 9 10 11 12 13 14 
50 0 50 50 100 100 0
15 16 
100 50
17 18 
100
Experim ental Groups
Treatment Celia Treatment C ells
Combination Combination
a-o 1-2 50-100 U -1 6
0-50 3-8 100-0 6-13
0-100 5-14 190-50 12-15
2 - 0 4-7 100-100 17-18
SrSSL 9-10
fu r th e r  subdivided during th i s  phase as shown in  th e  lower p a r t  o f 
Table 1 . D isregarding the  s p e c if ic  background, t h i s  f in a l  d iv is io n  
re s u lte d  in  n ine trea tm en t com binations. That i s ,  one group go t 0# 
reinforcem ent on each background during p re tra in in g  and lea rn ed  on 
a  0# re in fo rced  background (0 -0 ) . A second group rece ived  0# r e ­
inforcem ent on one background and 50# reinforcem ent on the  o th e r  in  
the  f i r s t  phase and learned  on the  0# background (0 -5 0 ). A th i r d  
group, however, received id e n t ic a l  p re tra in in g  ( i . e . ,  0- 50) bu t 
lea rn ed  on th e  50# background (5 0 -0 ). and so on . The n ine trea tm en t 
groups re s u ltin g  from th is  procedure a re  l i s t e d  a t  th e  bottom o f  
Table 1 . In  each case th e  two hyphenated numbers l i s t e d  th e re  
( e .g . ,  50-0, 100- 50) denote th e  frequency o f  reinforcem ent a sso c i­
a ted  w ith  the  two backgrounds during p re tra in in g , w hile the  number 
underscored tw ice ( e .g . ,  50-0) denotes p re tra in in g  frequency o f 
reinforcem ent o f  the background used in  d isc r im in a tio n .
From t h i s  design i t  should be p o ss ib le  to  eva lua te  th e  adequacy 
o f  th e  in te rp re ta t io n  advanced fo r  those  s tu d ie s  mentioned above 
(G ro ss lig h t, e t  a l . , Wike, and Elam and T y le r) . For example, i f  
departu res from co n sis ten t reinforcem ent provide a  c ru c ia l  cue 
r e s u l t in g  in  reo rg an isa tio n  o f  behav io r, we assumed Ss who encountered 
a bade ground during d isc rim in a tio n  th a t  had p rev io u sly  been con­
s i s te n t ly  (100#) re in fo rced  would le a rn  th e  d isc rim in a tio n  more 
ra p id ly  than  Ss attem pting so lu tio n  on a background p rev iously  
re in fo rced  in c o n s is te n tly  (50#). The b a s is  o f  t h i s  p re d ic tio n  i s  
understood by considering th e  frequency o f rein forcem ent fo r  th e
ty p ic a l  S during  th e  i n i t i a l  (p re so lu tio n )  t r i a l s  in  a  two-choice 
o b je c t d isc r im in a tio n . Being unaware o f  th e  re le v a n t cues in  the 
d isc rim in a tio n  p ro p er, alm ost any behavior adopted by S a t  the  
o u ts e t  ( e .g . ,  p o s it io n  h a b i t ,  s in g le  a l te rn a t io n ,  double a l te rn a t io n , 
e t c . )  w i l l  r e s u l t  i n  n e t  reinforcem ent o f  approxim ately 50$. For 
th e  100$-S th i s  i s  a  d r a s t ic  departu re  from frequency o f p re tra in ­
in g  reinforcem ent and should s ig n ify  th a t  something o th e r  than 
random response to  the  two o b je c ts  i s  necessary  to  match th e  previous 
le v e l  o f  re in fo rcem en t.
The case i s  q u ite  d i f f e r e n t ,  however, fo r  th e  50^-Ss. As 
s ta te d  above, alm ost any p re so lu tio n  behavior w il l  r e s u l t  i n  50$ 
rein forcem ent and, s ince  t h i s  matches th e  previous le v e l ,  these  Ss 
m ight be expeoted to  p e r s i s t  i n  p re so lu tio n  responding f o r  a  much 
lo n g er p eriod  than  those  fo r  whom th e  two reinforcem ent l e v e ls ,  the  
one from p re tra in in g  and th e  o th e r  from d isc rim in a tio n , f a i l  to  
co in c id e .
A lso, i t  i s  assumed th a t  th e  frequency o f  reinforcem ent o f th e  
second background du ring  p re tra in in g , the  one n o t used in  le a rn in g , 
w i l l  to  some e x te n t determ ine th e  e ffe c tiv e n e ss  o f  th e  background 
employed during  d isc r im in a tio n . That i s ,  whether an S le a rn s  any­
th in g  about consistency  o f  reinforcem ent and nonreinforcem ent as i t  
a p p lie s  to  a  p a r t ic u la r  background w i l l  depend in  p a r t  upon the 
rein forcem ent frequency a sso c ia ted  w ith  th e  o th e r  background. Con­
s id e r ,  fo r  example, one in d iv id u a l given 100-50 tr a in in g , and a 
seoond given 100-0. Both le a rn  th e  d isc rim in a tio n  on a badcground
p rev io u sly  a sso c ia ted  w ith c o n s is te n t reinforcem ent. This consistency , 
however* should be more conspicuous to  th e  100-0 S than  to  th e  100-50 
S . T herefo re , o th e r  th in g s  eq u a l, the  100-0 S should le a rn  th e  d is ­
c rim ina tion  more ra p id ly .
In  g e n e ra l, th e  purpose o f th e  p resen t study was to  evaluate  
independently  some o f  th e  composite assumptions developed in  in te r ­
p re tin g  th e  p rev iously  ob tained  r e s u l ts  involv ing  th e  e f fe c t  o f p a r t i a l  
reinforcem ent on re v e rsa l le a rn in g .
METHOD
A pparatus. The apparatus was a  device constructed  f o r  human 
d isc rim in a tio n  lea rn in g  (K ent, N. D ., and T y le r, D. ¥ . ,  I9 6 0 ). I t  
co n sis ted  e s s e n t ia l ly  o f  a  s l id in g  drawer in  which s tim u lu s-o b jec ts  
were p laced and a one-way screen  through which E could observe S.
The apparatus was pa in ted  g ray . The s tim u lu s-o b jec ts  were a  block o f  
wood (2" x  2 " ) ,  used in  p re tra in in g , and two b locks o f  wood designed 
to  d i f f e r  only in  s iz e  (2  3 /8"  x  3 3/ l6 "  v s .  2 ljk*  x  3 5 /1 6 " ) , used 
i n  d isc rim in a tio n . A ll o b je c ts  were p a in ted  g ray . The stim ulus 
cond itions used to  d i f f e r e n t ia te  re in fo rce d  from nonrein fo rced  t r i a l s  
were the  co lo r o f  th e  background on which s tim u lu s-o b jec ts  were 
p laced . One background was p a in ted  b lack  (B ), th e  o th e r  w hite (W), 
and each was a  board 1" x  if" x  15"* The re in fo rc in g  o b je c t was a  
coin  covered w ith  green f e l t .
Sub.leots. The Ss were 72 vo lun teer s tu d en ts  a t  LSU and LSUNO, 
randomly assigned  to  the  v a rio u s trea tm en t groups.
Procedure. In  th e  f i r s t  phase, p re tra in in g , each S was given 
32 t r i a l s .  The S was asked to  give h is  expectancy o f  winning on 
successive t r i a l s  by s ta t in g  a  number from 1 to  3 corresponding 
w ith  th e  fo llow ing "expec tancies": 1 -  "Probably W ill Win"; 2 -  
"May Win, May Lose"; 3 -  "Probably W ill Lose". This l i s t  was mounted 
on th e  apparatus in  view o f  S . The response measure was th e  expect­
ancy number f o r  each t r i a l .  Immediately fo llow ing com pletion o f
9p ro tra in in g , th e  d isc rim in a tio n  problem was presented* (The 
In s tru c tio n s  se c tio n  g ives th e  e s s e n t ia l  d e ta i l s  o f  th e  procedure 
follow ed in  each o f  th e  two phases o f  th e  exp erim en t* ) The 
response measure recorded du ring  t h i s  phase was c o rre c t o r  in c o r re c t  
choice* Sub jects were run  to  a  c r i te r io n  o f  te n  successive c o rre c t 
cho ices , w ith  th e  rem ainder soored c o r re c t ,  o r  to  50 t r i a l s *
In s tru c tio n s*  The £  was se a te d  a t  th e  a p p ara tu s , and th e  p re­
tr a in in g  in s t ru c t io n s  were re a d , as fo llow s:
“This i s  an experim ent on learn ing*  We a re  in te r e s te d  i n  th e  
general le a rn in g  p rocess common to  a l l  peop le , and a re  n o t te s t in g  
your in te l l ig e n c e  o r  p e rso n a lity *  In  f ro n t  o f  you i s  a  drawer which 
s l id e s  bade and fo r th  (S dem onstrated)* When th e  drawer i s  s l id  
toward you, you w ill  see a  b lock  o f  wood in  i t  (showed b lo c k ). Tour 
job on each t r i a l  w i l l  be to  judge whether o r  n o t th e re  i s  a  green 
c i r c le  (showed c i r c le )  under th e  block* You do t h i s  by saying aloud 
th e  number t h a t  b e s t re p re se n ts  your expectancy (po in ted  to  l i s t ) .  
Thus, i f  you say " I"  t h i s  means you a re  su re  th e  c i r c le  w i l l  be th e re , 
a "2* mane i t  may o r  may n o t be th e re ,  and a  M3N means you a re  sure 
i t  w on 't be there*  Use any method you th in k  b e s t  i n  making your 
d e c is io n , b u t I  suggest t h a t  you d o n 't  t r y  to  g e t d u e s  from what I  
am doing as you w il l  probably be misled* A fte r you give th e  expect­
ancy number, look under th e  b lock  to  see i f  you were co rrec t*  When 
you s e t  th e  b lock  down. I ' l l  s l id e  th e  drawer bade* Any questions?
(g  repeated  o r  paraphrased , th e n  sa id  j u s t  b e fo re  pushing t r a y : )
Okay* f i r s t  give th e  expectancy, number, then  look*"
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Immediately fo llow ing  th e  l a s t  t r i a l  th e  d isc rim in a tio n  
lea rn in g  in s tru c t io n s  were re a d , as fo llow s:
"Okay, th a t  i s  h a l f  th e  experim ent. From now on th e re  w ill  
be two b lo ck s , and on each t r i a l  one o f them w il l  have the  c ir c le  
under i t .  The id e a  i s  fo r  you to  p ick  up th e  block w ith th e  c irc le  
under i t .  Say "R ight" i f  you choose c o rre c tly  and "Wrong" i f  you 
m iss. Any questions?  (A ppropriate paraphrasing , b u t stim ulus* 
o b je c ts  were n o t shown.) As b e fo re , d o n 't  t r y  to  g e t d u e s  from 
over here  as you w il l  do b e t t e r  on your own."
Design. During p re  t r a in in g ,  each background (B o r  W) occurred 
on h a l f  th e  t r i a l s ,  16 o f  32* Reinforcement was p a ire d  w ith each 
background in  th re e  p e rcen tag es , 0$, 50$, 100$. H alf o f  each percentage- 
background cond ition  lea rn ed  w ith  a  B background, th e  o th e r h a lf  with 
W. D iscrim ination  le a rn in g  t r i a l s  (N) were included as a repeated 
measure. With th re e  percen tages o f  reinforcem ent o f  th e  two back­
grounds during p re tra in in g , and two backgrounds and t r i a l s  during 
d isc rim in a tio n , i t  was a  3x3x2xN f a c to r ia l  design , w ith c o rre c t responses 
i n  le a rn in g  as th e  response m easure. The design i s  schem atised in  
Table 1 .
Subjects were assigned  randomly to  trea tm en t combinations in  
th e  o rd e r in  which th ey  appeared fo r  t e s t in g .
The sequence o f  reinforcem ent and nonreinforcem ent t r i a l s  during 
p re tra in in g  as w e ll a s  th e  o rd er o f  appearance o f  th e  backgrounds 
was determined randomly exoept t h a t  some e f f o r t  was made to  expose 
S to  bo th  backgrounds and t h e i r  re sp ec tiv e  percentages o f  re in fo rce ­
ment during  th e  e a r ly  p re tra in in g  t r i a l s .
RESULTS
Figure 1 shows th e  mean number o f  c o rre c t responses (R+) over 
th e  f iv e  t e n - t r i a l  b locks during d isc rim in a tio n  t r a in in g  fo r  each 
o f  th e  n ine trea tm en t groups* The more im portant fe a tu re s  dep ic ted  
th e re  appear to  b e , f i r s t ,  th e  performance o f  the  £ -0 , 50-50. and 
100-100 groups. C orrect responses in  a l l  th ree  groups declined  some­
what over th e  f i r s t  two o r  th ree  t r i a l  b lo ck s , a f t e r  which steady 
and rap id  improvement occu rred . Second, in sp ec tio n  o f  the  curves 
re v e a ls  th a t  th e re  i s  no appreciab le  upward tren d  over th e  e n ti r e  
range o f p ra c tic e  in  th e  th re e  groups 100-50. £ -50 , and 50-100.
A 9x5 mixed a n a ly s is  o f variance  was performed on Rt- using  the  
groups shown in  F ig . 1 a s  the between v a ria b le  (Q) and t r i a l  blocks 
(T) as th e  w ith in  f a c to r .  Because a somewhat d if f e r e n t  an a ly sis  o f 
th ese  d a ta  was o r ig in a l ly  p lanned, 12 Ss were assigned to  Groups 
0 -0 , £ 0 - £ .  and 100-100 whereas th e  s ix  remaining groups had only s ix  
Ss i n  each trea tm en t. I n  o rder to  equate ns in  t h i s  a n a ly s is , s ix  Ss 
i n  eaoh o f  these  th ree  groups were randomly elim inated  leav ing  s ix  
Ss i n  each trea tm en t com bination. A summary o f  t h i s  a n a ly s is  i s  p resen ted  
in  Table 2 . The main e f f e c t  o f  groups was no t s ig n if ic a n t ;  however, 
t r i a l s ,  and th e  GxT in te ra c t io n  were found to  be s ig n if ic a n t .
The means f o r  the  trea tm en ts  a t  each t r i a l  block a re  presented  
in  Table 3* To determ ine which trea tm en t combinations d if fe re d  
s ig n if ic a n t ly  a t  va rious s tages o f  p ra c t io e , a  s e r ie s  o f  £  t e s t s  were 
performed comparing group means a t  th e  f i r s t  and f i f t h  t r i a l  b locks .
The d iffe re n c e s  f o r  the  r e s u l ta n t  comparisons are  shown in  Table if.
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1* Mean number o f  c o rre c t responses as a  fu n c tio n  o f  p ra c tic e  
f o r  each o f  th e  experim ental groups*
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Table 2
9x5 Mixed A nalysis o f  Variance o f  C orrect Responses
<£ £S £
Between-Ss 53 10.32
Treatm ents (Q) 8 13.15 1.34
e r r o r  (b) 45 9.82
W lthin-Ss 216 3.12
T r ia ls  (T) 4 27.67 11.43**
GxT 32 4.02 1.66*
e r r o r  (g) 180 2.42
T ota l 269
*E <*05
**E < .01
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Table 3
Means o f  E xperlaen ta l Groups a t  EaJa T r ia l  Bio ok
T r ia l  BOLock
Group 1 2 3 4 5
& 0 6*17 6.67 6.83 7.17 8.00
0-100 5.17 6.17 6.67 7.67 8 .33
100-100 6*50 5.67 5.83 7.67 8.00
100-0 5.50 7.17 6.67 7.00 6.17
0-0 4.33 4.00 6.00 6.67 8.17
^SL-^ O 4.50 4.67 4.17 7.50 7.67
100-50 4 .83 5.33 5.83 5.67 6.00
£-50 5.33 5.50 5.83 5.50 5.33
50-100 5.50 4 .83 5.33 5.50 4 .83
Table 4 
D ifferences in  Means 
T r ia l  Block 1
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Group 0-100 100-100 Jgjl-o 0-0 50-50 1JO-50 £ .50 g -1 0 0
,50-0 1*00 .33 .67 1.84 1.67 1 .34 .84 .67
0-100 1.33 .33 .84 .67 •34 •16 .33
100-100 1*00 2. 17* 2,00 1.67 1.17 1.00
100-0 1.17 1.00 .67 .17 .00
o-o .17 .50 1.00 1.17
50-50 •33 .17 1.00
100-50 .50 .67
0-50 .17
T r ia l  Block 5
Group 0-100 100-100 100-0 0-0 52r52 100-50 0-50
mm
2>-100
52-0 .33 .00 1 .83 .17 .33 2.00 2.67* 3.17*
0-100 .33 2.16* .16 •66 2 .33“ 3.00* 3.50*
iga-120 1.83 .17 .33 2.00 2.67* 3.17*
100-0 2.00 1.50 .17 •84 1 .34
0-0 . -  - .50 2.17* 2.84* 3 .3 4 “
52.-52 1.67 2.34* 2.84*
100-50 .67 1 .17
0-50 .50
*2 ( C r i t ic a l  r a t io  *  2 .01)
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Only the  extreme groups, 100-100 >  0 -0 , d i f f e r  s ig n if ic a n t ly  a t  
block 1* At block 5* 0-100 d i f f e r s  s ig n i f ic a n t ly  from th e  lower 
fo u r groups, 0-0 i s  l a rg e r  than  th e  low er th re e , and 50-0» 100-100 
and 50-50 are  la rg e r  than  the  low er two*
Turning now to  th e  expectancy d a ta ,  an E -score was developed 
f o r  each S in  th e  follow ing manner: The l a s t  20 p re tra in in g  t r i a l s  
were used , which co n sis ted  o f  te n  p re se n ta tio n s  o f  each o f  th e  two 
backgrounds* Only th ese  t r i a l s  were used since  a l l  combinations 
o f  percentage o f  reinforcem ent and background were n o t p resen ted  in  
some trea tm en ts u n t i l  t h i s  s tage  o f  p re tra in in g .
The number o f  "c o rre c t"  expectancies was counted fo r  each back­
ground, w ith c o rre c t defined  as Ss* saying "1" (Probably W ill Win) 
when reinforcem ent fo r  th a t  background was 100$, "2" (May Win, May 
Lose) when reinforcem ent fo r  th a t  background was 50$, and "3"
(Probably M ill Lose) when reinforcem ent was 0$.
E-soores were computed in  two ways: (1) considering  both p re ­
t r a in in g  backgrounds to g e th e r  in  one c a se , and (2) only th e  background 
used in  d isc rim in a tio n  in  the  o th e r . R ank-differenoe c o rre la tio n s  
(r* )  were then  computed between E -scores and c o rre c t responses* The 
r e s u l ts  o f  t h i s  an a ly s is  proved inconclusive  since  no c o n s is te n t 
tre n d  emerged from th ese  c o rre la tio n s*  In  g e n e ra l, however, 
p re d ic tio n  o f  d isc rim in a tio n  scores was somewhat b e t t e r  f o r  those 
Ss who were ab le  to  v e rb a liz e  expec tancies ap p ro p ria te ly  i n  p re tra in ­
ing*
DISCUSSION
This study was concerned w ith c e r ta in  im p lica tio n s derived from 
d isc rim in a tio n  re v e rsa l s tu d ie s , which to g e th e r  suggest th a t  con­
s is te n c y  o f  reinforcem ent (100$) o r  consistency o f  nonreinforcem ent 
(0$) du ring  p re tra in in g  provides a  c ru c ia l  c u e .fo r  d e te c tin g  subse­
quent changes In  frequency o f  rein forcem ent. D etection  o f t h i s  change 
was fu r th e r  assumed to  f a c i l i t a t e  lea rn in g  In  a  re v e rsa l o r  second 
le a rn in g  s i tu a t io n .  Since 100$ and 0$ a re  the boundaries o f  re in ­
forcem ent co n d itio n s , d ep artu res  from th sse  frequencies would 
provide maximal c o n tra s t  between any two such le a rn in g  s i tu a t io n s .
When reinforcem ent i s  in c o n s is te n t  (which could take a  value from 
1$ to  99$) a change In  l a t e r  t r a in in g  would be le s s  d i s t in c t iv e ,  and 
a  new response would be acquired  l e s s  ra p id ly .
S p e c if ic  p red ic tio n s  concerning the performance o f  the various 
trea tm en ts  based upon t h i s  type a n a ly s is , however, were not confirmed 
by th e  d a ta  In  th e  p re sen t study . For In s ta n c e , i t  was assumed th a t  
Group 100-0 would be e q u a l, i f  no t su p e rio r, to  Group 0-100 and th a t  
bo th  groups would le a rn  th e  d isc rim in a tio n  more rap id ly  th an , say, 
th e  50-50 o r  50-0 groups. As i t  tu rned  o u t ,  th e  0-100 group’ s  per­
formance was su p e rio r to  th a t  o f 100-0. and both  th e  50-50 and £0-0 
groups performed somewhat b e t t e r  than  Group 100-0.
An a d d itio n a l d iscrepancy in  th e  d a ta  th a t  th e  proposed theory  
cannot re a d i ly  a s s im ila te  i s  th e  f in d in g  th a t  th e  50-50 group per­
formed s ig n if ic a n t ly  b e t t e r  than  th e  0-50 and 50-100 groups a t  the
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end o f p ra c t ic e , and i s  only s u p e r f ic ia l ly  e x ce lled  by any o th e r  
co n d itio n . The Ss in  t h i s  group rece ived  in c o n s is te n t re in fo rc e ­
ment throughout the  experim ent, a s i tu a t io n  considered l e a s t  
e ff ic a c io u s  fo r  le a rn in g .
F u rth e r, consider th e  performance o f  Groups ,50-0 v s . 0 -50 .
I t  was p red ic ted  th a t  th e  form er group would le a rn  more slow ly than 
th e  l a t t e r .  In  the  r e s u l ts  o b ta in ed , th e  reverse  tu rned  o u t to  be 
t r u e .
I t  i s  c le a r ,  th e re fo re , th a t  v i r tu a l ly  none o f  th e  groups per­
formed as p red ic te d . The question  th a t  remains to  be considered 
i s  whether any in te rp re ta t io n  can be developed, even p o st hoc,  to  
account fo r  th e  find ings i n  the  p re se n t study . I t  appears th a t  any 
exp lanation  f o r  these  f in d in g s , in c lu d in g  the  one p re se n tly  being 
considered , i s  severe ly  handicapped f o r  one prim ary reason .
The procedure involved in  t h i s  study does n o t perm it an inde­
pendent ev a lu a tio n  o f le a rn in g  in  the  various trea tm en ts  during 
p re tra in in g . That i s ,  how w ell d id  Ss le a rn  to  a sso c ia te  th e  various 
frequencies o f reinforcem ent w ith  p a r t ic u la r  backgrounds? I t  was 
hoped a t  the  o u tse t  th a t  th e  E -scores recorded fo r  Ss would perm it 
such an e v a lu a tio n . However, i t  soon became c le a r  in  analyzing  E- 
scores o f  the various p re tra in in g  trea tm en ts t h a t ,  i f  Ss lea rn ed  
about sp e c if ic  reinforcem ent frequencies as app lied  to  th e  two 
backgrounds, th ey  were la rg e ly  unable to  v e rb a liz e  t h i s .  Such a 
f in d in g  leaves considerab le  doubt concerning j u s t  what th e  various 
groups lea rned  during p re tra in in g .
Some o f  th e  reinforcem ent p ro b a b ility  combinations employed 
in  p re tra in in g  are  known to  produce e f fe c tiv e  and e f f ic ie n t  le a rn ­
in g  in  sim ultaneous d isc rim in a tio n  problems ( e .g . ,  100-0, 50- 0 , e t c . ) .  
However, th e re  i s  no guarantee and, fo r  th a t  m a tte r , very l i t t l e  d a ta  
which shows, th a t  th e  same combinations would produce equ ivalen t 
le a rn in g  when th e  s tim u li to  be d isc rim inated  are p resented  succes­
s iv e ly , as the  backgrounds were in  th e  p resen t study . T his, o f 
cou rse , i s  sim ply the  problem o f the  e f f e c t  o f  p a r t i a l  reinforcem ent 
on successive d isc rim in a tio n  le a rn in g , which la rg e ly  remains to  be 
in v e s tig a te d .
Given an em p iric a l, r a th e r  than  a  th e o r e t ic a l ,  grouping o f Ss 
based upon an independent ev a lu a tio n  o f lea rn in g  during the f i r s t  
phase , th ese  d isc rim in a tio n  d a ta  might d isp lay  a high degree o f 
o rd e r and consistency . I t  i s  obvious th a t  the p re tra in in g  v a riab le  
in flu en ced  subsequent d isc rim in a tio n  perform ance, bu t what remains 
i s  th e  ta sk  o f  working ou t an in te rp re ta t io n ' which i s  co n sis ten t 
w ith  previous f in d in g s  in  t h i s  general a re a . I t  appears th a t  such 
an in te r p r e ta t io n  w il l  be forthcom ing only a f t e r  so lu tio n  o f the  
problem a lluded  to  above, v i z . ,  the  e f f e c t  o f p a r t i a l  reinforcem ent 
on successive d isc rim in a tio n  le a rn in g . For th a t  m atte r, the  pre­
d ic t io n s  s e t  fo r th  i n  t h i s  study  cannot be adequately evaluated  in  the  
absence o f  t h i s  k ind  o f  in fo rm atio n , since im p lic i t  in  these  pre­
d ic t io n s  was th e  assumption th a t  Ss would le a rn  th e  reinforcem ent 
frequencies during  p re tra in in g .
D espite these  o b jec tio n s , th e  teohnique employed in  t h i s  
experim ent appears to  be a  prom ising one f o r  answering questions 
o f  t h i s  general k in d , since i t  a ffo rd s  sim ultaneous c o n tro l o f  
both  r e la t iv e  and abso lu te  frequency o f  rein fo rcem ent.
SOMMARI
The purpose o f  t h i s  study was to  evaluate  Independently some 
o f  th e  composite assum ptions developed to  in te r p r e t  r e s u l ts  from 
two experim ents in v o lv in g  th e  e f f e c ts  o f  p a r t i a l  reinforcem ent on 
re v e rsa l  le a rn in g . These s tu d ie s  to g e th e r  imply th a t  c o n sis ten t 
rein forcem ent (100#) and c o n s is te n t nonreinforcem ent (0#) serve 
as c ru c ia l  cues f o r  d is tin g u ish in g  subsequent changes in  re in fo rce ­
ment co n tin g en c ies , lea d in g  to  a  more rap id  adap tation  to  the  new 
s i tu a t io n .
The experim ent o o n sis ted  o f  two phases, p re tra in in g  and d i s c r i ­
m ination le a rn in g . In  p re tr a in in g ,  Ss were exposed to  two d if f e r e n t  
backgrounds, which occu rred  eq u a lly  o f te n . For d if fe re n t  Ss, re in ­
forcem ent was a sso c ia ted  w ith  th e  appearance o f  each background 
0 , 50, o r  100# o f  th e  tim e . In  d isc r im in a tio n , Ss lea rned  a two- 
choice o b je c t  d isc rim in a tio n  on one o f  th e  backgrounds th a t  had 
p rev io u s ly  been p a ire d  w ith  a  p a r t ic u la r  percentage o f  reinforcem ent.
The r e s u l t s  showed th a t  w hile th e  experim ental v a riab le s  s ig n i­
f ic a n t ly  a f fe c te d  r a te  o f  d isc rim in a tio n  le a rn in g  when considered in  
con junction  w ith  p r a c t ic e ,  few s p e c if ic  pre-experlm ental p red ic tio n s  
were su b s ta n tia te d  by th e  d a ta . I t  was concluded th a t  a  co n s is ten t 
in te r p r e ta t io n  o f  th e  f in d in g s  aw aits (a )  em pirica l inform ation  re ­
garding  th e  e f f e c ts  o f  p a r t i a l  reinforcem ent on successive d iscrim ina­
t io n ,  and (b) a  r e l i a b le  index  o f  what Ss le a rn  about p re tra in in g  
re in fo rcem ent c o n d itio n s .
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